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(57) [Abstract] 

[Constitution] A pressure-sensitive adhesive composition for 
liquid crystal device according to the present invention 
comprises an acrylic polymer and a liquid resin, which has a 
glass transition temperature not higher than 0°C, and in which 
the resin shows fluidity at 25°C, wherein the ingredient of 
the liquid resin contained is 2 to 100 weight parts with respect 
to 100 weight parts of the acrylic polymer. In a liquid crystal 
device according to the present invention, a polarizer or a 
polarizer etc. is adhered on a substrate forming the liquid 
crystal device by means of the above-described adhesive 
composition . 

[Advantage] By employing an adhesive composition according 
to the present invention, the polarizer etc. can be peeled off 
without causing any damage to the liquid crystal device, even 
when there is a trouble in the adhesion of the polarizer etc. 
on the liquid crystal substrate. 

[Claims] 

[Claim 1] A pressure-sensitive adhesive composition for 
liquid crystal, comprising: 

an acrylic polymer; and 

a liquid resin, which has a glass transition temperature 
not higher than 0°C, and in which the liquid resin shows fluidity 
at 25°C, 



wherein 2 to 100 weight parts of the liquid resin are 
contained in the pressure-sensitive adhesive composition with 
respect to 100 weight parts of the acrylic polymer. 
[Claim 2] The pressure-sensitive adhesive composition as 
claimed in Claim 1, wherein a toluene solution of the liquid 
resin containing 80% solid contents shows a viscosity not 
higher than 10 4 centi-poise at 25°C. 

[Claim 3] The pressure-sensitive adhesive composition as 
claimed in Claim 1 or Claim 2, wherein number average molecular 
weight of the liquid resin is within a range of 150 to 4, 000. 

[Claim 4] The pressure-sensitive adhesive composition as 
claimed in Claim 1, wherein the acrylic polymer is a copolymer 
of 5 0 to 99 . 5 weight % of alkyl (meth) aery late, 0.5 to 20 weight % 
of monomer having a functional group, and 0 to 45 weight! of 
the other copolymerizable monomer. 

[Claim 5] The pressure-sensitive adhesive composition as 
claimed in Claim 1 or Claim 4, wherein the liquid resin is mixed 
with the acrylic polymer so that a transparent mixture is 
obtained, when 2 to 100 weight parts of the liquid resin are 
contained with respect to 100 weight parts of the acrylic 
polymer. 

[Claim 6] A liquid crystal device, in which a gap between 
two substrates is filled with a liquid crystal, each of the 
two substrates being provided with a polarizer or a laminate 
including a polarizer and a phase difference plate on surfaces 



thereof, 

wherein the polarizer or the laminate including a 
polarizer and a phase difference plate is adhered on each 
surface of the substrates by means of a pressure-sensitive 
adhesive composition, the composition comprising: 

an acrylic polymer; and 

a liquid resin, which has a glass transition temper ature c 
not higher than 0°C, and in which the resin shows fluidity at 
2 5°C / 

wherein 2 to 100 weight parts of the liquid resin are 
contained in the pressure-sensitive adhesive composition with 
respect to 100 weight parts of the acrylic polymer. 
[Detailed description of the invention] 
[0001 ] 

[Field of industrial application] 

The present invention relates to a pressure-sensitive 
adhesive composition for liquid crystal device or liquid 
crystal display apparatus (hereinafter such an apparatus may 
be simply referred to as "liquid crystal device") and to the 
liquid crystal device manufactured with employing this 
pressure-sensitive adhesive composition. More specifically, 
the present invention relates to a pressure-sensitive adhesive 
composition for liquid crystal device and the liquid crystal 
device manufactured with employing this pressure-sensitive 
adhesive composition, wherein the pressure sensitive adhesive 
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composition can be peeled off in the manufacturing process, 
and the pressure-sensitive adhesive composition is excellent 
in durability under high- temperature and high-humidity 
conditions . 
[0002] 

[Background of the invention] A liquid" crystal device is 
composed of two substrates, each of which is provided with a 
transparent electrode on the surface contacting the liquid 
crystal, a liquid crystal material filled in a gap between the 
two substrates, and a polarizer or a laminate including a 
polarizer and a phase difference plate, which is disposed on 
each outer surface of the two substrates. 

[0003] In such liquid crystal devices, the polarizer or 

the laminate including a polarizer and a phase dif ference plate 
is adhered on the surface of substrate, by means of e.g. a 
pressure-sensitive adhesive. As the pressure-sensitive 
adhesives used for adhering the polarizer or the laminate 
including a polarizer and a phase difference plate on the 
surface of substrate, acrylic resin are often employed. 
[0004] Recent years, the use of liquid crystal device has 

become very wide-ranging, and it has covered display units of 
table-top electronic calculator, display panels of personal 
computer, on-board liquid crystal display devices, TV screens, 
etc. With such a expansion of use, the frequency of use has 
become also extremely severe. Accordingly, the situation 



demands that the adhesive strength between the polarizer or 
the laminate including a polarizer and a phase difference plate 
and the glass plate is sufficiently high, so that it stands 
up to such a severe conditions, and that such an adhesive 
strength does not vary for a long time period. From this point 
of view, adhesives of acrylic resin have been used. 

[0005] Incidentally, in the manufacturing process of such 

kinds of liquid crystal devices, when the polarizer or the 
laminate including a polarizer and a phase difference plate 
is improperly adhered, it becomes necessary to peel off the 
polarizer or the laminate including a polarizer and a phase 
difference plate, to adhere anew the polarizer or the laminate 
including a polarizer and a phase difference plate for 
completing the manufacture of liquid crystal device. Since 
the liquid crystal cells and the liquid crystal material filled 
in the cell are remarkably expensive compared to the polarizer 
or the laminate including a polarizer and a phase difference 
plate, and since the liquid crystal material and the cell itself 
filled with the liquid crystal material scarcely causes a 
trouble, even when the polarizer or the laminate including a 
polarizer and a phase difference plate is improperly adhered, 
only by redoing the adhesion of the polarizer or the laminate 
including a polarizer and a phase difference plate, desirable 
performances of liquid crystal device can be obtained. 

[0006] However, the adhesive strength of the adhesives 



for adhering the polarizer or the laminate including a 
polarizer and a phase difference plate has become greatly 
higher, for the reason of severe usage environment of the liquid 
crystal device as described above, and accordingly, in a 
polarizer or a laminate including a polarizer and a phase 
difference plate adhered by an acrylic resin used so far, when 
it is peeled off the glass substrate could be often damaged 
or the liquid crystal could become useless in many cases because 
of variation of the gap width in which the liquid crystal 
material is filled. Moreover, it causes a problem that, when 
the polarizer or the laminate including a polarizer and a phase 
difference plate is peeled off, the adhesive remains on the 
glass substrate, therefore the polarizer or the laminate 
including a polarizer and a phase difference plate cannot be 
actually adhered anew . 

[0007] Furthermore, in view of the present situation of 

the usage of liquid crystal device that the liquid crystal 
devices would be subjected to high-temperature and 
high-humidi ty conditions, as the case of on-board liquid 
crystal devices, the adhesives for liquid crystal device are 
required to have a property (durability) that there is no 
occurrence of blistering or peeling in the polarizer or the 
laminate including a polarizer and a phase difference plate, 
even when it is used under such high- temperature and 
high-humidity conditions . 



[0008] Thus, the pressure sensitive adhesive, which is 

used for adhering the polarizer or the laminate including a 
polarizer and a phase difference plate on the glass substrate 
of liquid crystal device, requires two conflicting properties, 
i.e., a property that the adhesive strength can be maintained 
stably for a long time period, and a property that, when the 
polarizer or the laminate including a polarizer and a phase 
difference plate is required to be peeled off, it can be easily 
peeled off without causing any damage to the liquid crystal 
device . 

[0009] 

[Object of the invention] An object of the present invention 
is to provide a pressure-sensitive adhesive composition, which 
is especially suitable for adhering a glass substrate with a 
polarizer or a laminate including a polarizer and a phase 
difference plate. 

[0010] More specifically, an object of the present 

invention is to provide a pressure-sensitive adhesive 
composition for liquid crystal device, in which a polarizer 
or a laminate including a polarizer and a phase difference plate 
can be securely adhered with an appropriate adhesive strength 
on the glass substrate composing the liquid crystal device, 
and in which, when the polarizer or the laminate including a 
polarizer and a phase difference plate is required to be peeled 
off in the manufacturing process thereof, it can be peeled off 
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without causing any damage to the liquid crystal cell including 
the glass substrate etc. and with scarcely leaving the adhesive 
on the glass substrate. 

[0011] Furthermore, an object of the present invention 

is to provide a liquid crystal device, in which the polarizer 
or the laminate including a polarizer and a phase difference 
plate* is adhered on the glass substrate, by means of the 
adhesive composition as described above. 

[0012] 

[Summary of the invention] A pressure-sensitive adhesive 
composition for liquid crystal device according to the present 
invent ion / compri ses an acrylic polymer and a liquid resin, 
which has a glass transition temperature not higher than 0°C, 
and in which the resin shows fluidity at 25°C, wherein 2 to 
100 weight parts of the liquid resin are contained with respect 
to 100 weight parts of the acrylic polymer. 

[0013] Furthermore, a liquid crystal device according to 

the present invention is the liquid crystal device, in which 
a gap between two substrates is filled with a liquid crystal, 
each of the two substrates being provided with a polarizer or 
a laminate including a polarizer and a phase difference plate 
on surfaces thereof, wherein the polarizer or the laminate 
including a polarizer and a phase difference plate is adhered 
on each surface of the substrates by means of a 
pressure-sensitive adhesive composition, the composition 



comprising: an acrylic polymer; and a liquid resin, which has 
a glass transition temperature not higher than 0°C, and in which 
the resin shows fluidity at 25°C, wherein 2 to 100 weight parts 
of the liquid resin are contained in the pressure-sensitive 
adhesive composition with respect to 100 weight parts of the 
acrylic polymer. 

[0014] In the pressure- sens it ive adhesive composition 

for liquid crystal device, a liquid resin having a glass 
transition temperature not higher than 0°C and showing fluidity 
at room temperature (25°C) is contained. By containing this 
liquid resin, the adhesive according to the present invention 
enables the adhesion of the substrate and the polarizer or the 
laminate including a polarizer and a phase difference plate 
with a necessary and sufficient adhesive strength as required 
under actually used environmental conditions. And yet, the 
adhesive strength does not become excessively high by heating 
in the manufacturing process of the liquid crystal device. 
Accordingly, when the adhesion in the manufacturing process 
of liquid crystal device is improper ly per formed, the polarizer 
or the laminate including a polarizer and a phase difference 
plate can be easily peeled off from the substrate, and, in that 
case, the adhesive is scarcely left on the substrate. 
[0015] Although the pressure-sensitive adhesive 

according to the present invention has a property that it can 
be peeled off in the manufacturing process of liquid crystal 



10 



device as described above, the pressure-sensitive adhesive 
composition according to the present invention shows also an 
excellent adhesive property even when it is used under severe 
conditions such as high-temperature and high-humidity . At the 
same time, even if it is used under such conditions, it hardly 
causes a defect of adhesion such as blistering, peeling, etc. 
of the polarizer or the laminate including a polarizer and a 
phase difference plate. 

[0016] The liquid crystal device, to which the polarizer 

or the laminate including a polarizer and a phase difference 
plate is adhered by means of the adhesive composition according 
to the present invention shows an excellent adhesive property 
between the transparent substrate and the polarizer or the 
laminate including a polarizer and a phase difference plate, 
and the state of adhesion between them can be maintained stably 
for a long time period, therefore the liquid crystal device 
according to the present invention maintains the excellent 
optical properties for a long time period. 
[0017] 

[Specific description of the invention] Next, a 

pressure-sensitive adhesive composition for liquid crystal 
device and a liquid crystal device according to the present 
invention will be described specifically. 

[0018] A pressure-sensitive adhesive composition for 

liquid crystal device according to the present invention 



comprises an acrylic polymer and a liquid resin having a glass 
transition temperature not higher than 0°C and showing fluidity 
at 25°C (room temperature) . The acrylic polymer is a 
co-polymer of acrylic monomer such as (meth) acrylic acid ester, 
acrylic monomer having a functional group, and so forth. 
[0019] Examples of the (meth) acrylic acid ester used here 

may include: methyl (meth) acrylate; ethyl (meth) acrylate ; 
isopropyl (meth) acrylate; butyl (meth) acrylate ; 2-ethylhexyl 
(meth) acrylate; lauryl (meth) acrylate ; stearyl 

(meth) acrylate; cyclohexyl (meth) acrylate; methoxyethyl 
(meth) acrylate; and ethoxyethyl (meth) acrylate . These 
materials may be used singly or in combination. The acrylic 
polymer contains normally 50 to 99.5 weights of the repeating 
units, which are derived from the above-mentioned 
(meth) acrylic acid ester, preferably 60 to 99 weight%, and 
further preferably 80 to 98 weight%. 

[0020] Examples of the acrylic monomer having a 

functional group may include: acrylic acid; methacrylic acid; 

P-carboxyethyl acrylate; 2-hydroxye thyl (meth) acrylate; 
2-hydroxypropyl (meth) acrylate; chloro-2~hydroxypropyl 

(meth) acrylate; diethylene glycol mono- (meth) acrylate; 
dimethylaminoethyl (meth) acrylate ; and glycidyl 

(meth) acrylate . These materials may be used singly or in 
combination. The acrylic polymer used in the present 
invention contains normally 5 to 20 weight% of the repeating 
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units, which are derived from the above-mentioned acrylic 
monomer having a functional group, preferably 1 to 20 weight%, 
and further preferably 2 to 10 weight%. Among above-mentioned 
monomers having functional groups, monomer having carboxyl 
group such as (me th) acrylic acid is preferable in particular. 
[0021] Acrylic polymer used in the present invention may 

contain the repeating unit derived from the monomer other than 
above-mentioned (meth) acryl ic acid ester and acrylic monomer 
having functional group. As examples of such repeating units, 
the repeating units derived from styrene monomers and the 
repeating units derived from vinyl monomers may be mentioned. 
[0022] Specifically, styrene monomers may include: 

styrene; alkyl styrene such as methyl styrene, dimethyl styrene, 
trimethyl styrene, ethyl styrene, diethyl styrene, triethyl 
styrene, propyl styrene, butyl styrene, hexyl styrene, heptyl 
styrene and octyl styrene; halogenated styrene such as 
f luorostyrene, chloros tyr ene, bromostyrene, dibromo styrene 
and iodostyrene; ni trost yr ene , acetyls tyrene and 
methoxystyrene . 

[0023] Vinyl monomers may include: vinyl pyridine, vinyl 

pyrrolidone, vinyl carbazole, di-vinylbenzene , vinyl acetate 
and acrylonitr ile ; conjugate diene monomer such as butadiene, 
isoprene and chloroprene; halogenated vinyl such as 
chlorovinyl and bromovinyl; halogenated vinylidene such as 
chlorovinylidene . 



[002 4] These monomers may be used singly or in combination . 

Acrylic polymer used in the present invention may contain 
normally 0 to 45 weight% of the repeating units derived from 
the other monomers as described above, preferably 0 to 20 
weight%, and further preferably 0 to 10 weight% . 

[0025] Acrylic polymer used in the present invention can 

be manufactured e.g. by adding above-mentioned monomer into 
a reaction solvent, replacing the air within the reaction 
vessel with an inert gas such as nitrogen gas, and heating with 
stirring, if necessary in the presence of a reaction initiator, 
to polymerize them. 

[0026] As the reaction solvent used here, organic solvent 

is used. Specifically, the organic solvent may include: 
aromatic hydrocarbons such as toluene and xylene; aliphatic 
hydrocarbons such as n-hexane; esters such as ethylacetate and 
butylacetate; aliphatic alcohols such as n-propyl alcohol and 
iso-propyl alcohol; and ketones such as methyl ethyl ketone, 
methyl iso-butyl ketone and cyclohexanone . 

[0027] As the reaction initiator, for example, azo 

bis ( iso) -butylonitrile, benzoyl peroxide, di-tert-but yl 
peroxide, cumene hydroperoxide, etc. may be used. 

[0028] Reaction temperature of the above-described 

polymerization is normally 50 to 90°C, and the reaction time 

is normally 2 to 20 hours, and preferably 4 to 12 hours. In 

the reaction as the above, monomers may be mixed to the 



respective amounts corresponding to desired ratio of the 
repeating units in the acrylic polymer. 

[0029] The reaction solvent may be used to the amount of 

50 to 300 weight parts with respect to the 100 weight parts 
of monomers in total. The reaction initiator may be used 
normally to the amount of 0.01 to 10 weight parts* 
[0030] As the result of this polymerization, the acrylic 

polymer used in the present invention is obtained as a solution 
or a dispersed liquid, which contains 25 to 70 weights of 
(co) polymer in the reaction solvent. It is possible, in the 
present invention, to mix the acrylic polymer into the other 
composition, after removing thus obtained solvent from the 
dispersed liquid . According to. the present invention, however, 
the dispersed liquid is preferably mixed as it is with the other 
component, without removing thus obtained reaction solvent, 
i.e. in the state that the acrylic polymer is dispersed therein . 
Since the acrylic polymer thus obtained is dispersed stably 
in the reaction solvent in general, individual components can 
be uniformly mixed by using such a stably dispersed liquid as 
it is . 

[0031] Acrylic polymer used in the present invention has 

normally a weight average molecular weight in a range of 100, 000 
to 1,500,000, and preferably 300 , 000 to 800,000. To this 
acrylic polymer, the other component such as inorganic filler 
may be mixed to the extent consistent with the object of the 



present invention . 

[0032] A pressure-sensitive adhesive composition for 

liquid crystal device according to the present invention 
comprises an acrylic polymer and a liquid resin, which has a 
glass transition temperature not higher than 0°C, and in which 
the resin shows fluidity at 25°C. That is, if it were composed 
of only the above-described acrylic polymer, the adhesive 
strength would become excessively high, and, when the polarizer 
etc. is improperly adhered, it would be impossible to peel it 
off once and adhere it anew without causing damage to the body 
of liquid crystal device. Moreover, with only the acrylic 
polymer, the adhesive tends to be left on the substrate where 
the polarizer etc. had been adhered, therefore it is impossible 
to smoothly adhere the polarizer etc. again. 

[0033] The present invention has been made based on the 

point of view that, by mixing the acrylic polymer with a 
specified liquid resin, the adhesive strength of this adhesive 
can be adjusted to a necessary and sufficient range, and that, 
even if it is used under severe conditions, it hardly causes 
a defective adhesion such as blistering and peeling of the 
polarizer or the laminate including a polarizer and a phase 
difference plate. 

[0034] The liquid resin shows fluidity at room 

temperature (i.e. at 25°C) , and the viscosity of the solution, 
when the liquid resin is diluted to 80% in toluene, is normally 



not higher than 10 4 centi-poise at 25°C, and preferably not 
higher than 10 3 centi-poise. Furthermore, this liquid resin 
has a glass transition temperature not higher than 0°C, and 
preferably the glass transition temperature of the liquid resin 

is in a range of -80 to -10°C. By using such a liquid resin, 
glass transition temperature of which is in the range as 
mentioned above, a necessary and sufficient adhesive strength 
can be obtained at a normal temperature, and yet, the adhesive 
strength does not become excessively high, even when it is 
heated to a higher temperature. If a resin which is solid at 
normal temperature and has a glass transition temperature 
higher than 0°C (e.g. a-methyl styrene having a glass 
transition temperature of 36°C) were used, both initial 
adhesive strength and after-heating adhesive strength would 
become excessively high, and, when the polarizer or the 
laminate including a polarizer and a phase difference plate 
is required to be peeled off from the glass substrate of liquid 
crystal device, it would often cause a damage to the liquid 
crystal device, and it would leave the adhesive on the substrate 
of liquid crystal device after heating. In the case of liquid 
resin showing fluidity at room temperature and having a glass 
transition not higher than 0°C as the above, there exists 
generally a fluid point within a range from the glass transition 

temperature to 25°C. 

[0035] Moreover, the liquid resin preferably cooperates 



with the acrylic polymer to form a transparent mixture. That 
is, the liquid resin according to the present invention has 
compatibility with the acrylic polymer that the mixture shows 
transparency when 2 to 100 weight parts of liquid resin is mixed 
with 100 weight parts of acrylic polymer. This is effective 
to guarantee the optical properties of liquid crystal device. 
[0036] Examples of resin having such a property may 

include: rosin liquid resin; terpene liquid resin; and 
synthetic liquid resin. As specific examples of the rosin 
liquid resin, rosin ester and denatured rosin alcohol may be 
mentioned . 

[0037] As specific examples of the terpene liquid resin, 

terpene resin and denatured terpene resin may be mentioned. 
And, as specific examples of the synthetic liquid resin, 
petroleum liquid resin, cumarone-indene liquid resin, styrene 
liquid resin, phenol liquid resin and xylene liquid resin may 
be mentioned. 

[0038] Although, in the liquid resin used in the present 

invention, viscosities at the glass transition temperature and 
at 25°C vary depending on its molecular weight, structure, etc., 
the number average molecular weight of the liquid resin used 
in the present invention is normally in a rage of 150 to 4, 000, 
and in many cases in a range of 150 to 1, 000. 
[0039] Among above-mentioned liquid resin, in the present 

invention, xylene liquid resin, styrene liquid resin and rosin 
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liquid resin are preferably used in particular. By using the 
liquid resin as mentioned above, in the pressure-sensitive 
adhesive composition according to the present invention, the 
substrate, especially the glass substrate, can be adhered with 
the polarizer or the laminate including a polarizer and a phase 
difference plate, with an adhesive strength in the level of 
200 to 2,000 g/25mm measured by a method prescribed in JIS, 
which will be described later. Furthermore, after the 
pressure-sensitive adhesive composition according to the 
present invention is adhesion-processed onto the polarizer or 
the laminate including a polarizer and a phase difference plate 
and the polarizer or the laminate including a polarizer and 
a phase difference plate is adhered on the surface of glass 
substrate, even if the polarizer or the laminate including a 
polarizer and a phase difference plate is peeled off from the 
substrate, the adhesive composition and the polarizer or the 
laminate including a polarizer and a phase difference plate 
can be removed together, without leaving the residue of 
adhesive composition on the surface of glass substrate. 
[0040] The pressure-sensitive adhesive composition 

according to the present invention contains 2 to 100 weight 
parts of the above-mentioned liquid resin, preferably 5 to 50 
weight parts, and further preferably 5 to 30 weight parts, with 
respect to 100 weight parts of above-described acrylic polymer . 
If the content of the liquid resin exceeds 100 weight parts, 



the adhesive strength becomes too low and it could cause peeling 
If the content of the liquid resin is less than 2 weight parts, 
the desirable easiness of peeling off in the manufacturing 
process of liquid crystal device and the durability under 
high-temperature and high-humidity conditions cannot be 
realized. 

[0041] Although the pressure-sensitive adhesive 

composition for liquid crystal device contains the 
above-described acrylic polymer and the above-specified 
liquid resin as its essential components, it may further 
contain the other components. As examples of the other 
components which can be mixed into the pressure-sensitive 
adhesive composition for liquid crystal device according to 
the present invention, solid tackifier, cros slinking agent and 
dye may be mentioned. Well-known components of those 
mentioned above can be mixed singly or in combination. 
[0042] In a liquid crystal device according to the present 

invention, a polarizer or a laminate including a polarizer and 
a phase difference plate is adhered on a substrate, by means 
of the above-described pressure-sensitive adhesive 
composition for liquid crystal device. Fig. 1 shows 
schematically a cross-sectional view of liquid crystal device 
according to the present invention. 

[0043] As shown in Fig. 1, a liquid crystal device 1 

according to the present invention has two substrates 2, 2 and 
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liquid crystal 3, which is filled in a gap formed by the 
substrates 2, 2. Such a substrate is formed from glass or 
transparent synthetic resin. The thickness of the substrate 
is normally in a range of 0.01 to 2.0mm. As the substrate used 
in the present invention, the glass substrate is preferable 
in particular. 

[0044] On the surfaces of the two substrates 2, 2 facing 

the liquid crystal material 3, transparent electrodes 4, 4 are 
formed. These transparent electrodes are ordinarily formed 
from ITO etc. The thickness of such a transparent electrode 
is normally in a range of 100 to 2, 000 angstroms. On top of 
the transparent electrodes 4, 4, liquid crystal alignment 
layers (not shown) may be additionally formed. Such a liquid 
crystal alignment layer can be formed by rubbing polyimide 
resin . 

[0045] The substrates, each of which is provided with a 

transparent electrode and a liquid crystal alignment layer 
formed on respective one surface as shown above, are arranged, 
so that the transparent electrodes 4 oppose each other and a 
uniform gap is formed between them. The uniform gap formed 
between the transparent electrodes 4, 4 is formed ordinarily 
by means of a spacer 5. As the spacer 5, for example, inorganic 
particles, inorganic fabrics, resin particles, or a resin film 
formed to a specified pattern (e.g. comb-shaped) may be used. 
Moreover, the spacer may works also as a liquid crystal 



alignment layer. 

[004 6] The spacing of the gap thus formed is normally in 

a range of 1 to 10|im. The two transparent electrodes thus 
arranged with a gap formed as described above are combined 
together, ordinarily by sealing the periphery with sealing 
members 6. As the sealing members 6, epoxy resin, silicone 
resin, etc. may be used. 

[0047] Thus formed gap as described above is filled with 

liquid crystal 3. As the liquid crystal 3 to be filled, Schiff 
base liquid crystal compound, azoxy liquid crystal compound, 
benzoic ester liquid crystal compound, cyclohexyl carboxylate 
liquid crystal compound, phenyl liquid crystal compound, 
terphenol liquid crystal compound, cyclohexyl liquid crystal 
compound, pyrimidine liquid crystal compound, etc. may be 
mentioned. These liquid crystal compounds may be used singly 
or in combination. 

[0048] The liquid crystal device has the structure as 

described above, and in the liquid crystal device according 
to the present invention, the polarizers or the laminates each 
of which including a polarizer and a phase difference plate 
7, 7 1 are adhered on respective outer surfaces of 
above-described substrates, by means of specified adhesive 
composition . 

[0049] The polarizer used here can be manufactured by 

dyeing a resin film such as polyester film, polyvinyl alcohol 



resin film and polyvinyl butyral resin film, with iodine or 
dichromatic dye, orienting uniaxially the film, and 
sandwiching it with protective films such as triacetate films 
by adhering from both sides . 

[0050] The polarizer or the laminate including a 

polarizer and a phase difference plate 7, 7 r is adhered on the 
surface of substrate 2 as follows. Firstly, on respective 
surfaces of the polarizers or the laminates each of which 
including a polarizer and a phase difference plate 7, 7*, the 
above-described pressure-sensitive adhesive composition for 
liquid crystal device is applied to adhesion-process 
respective surfaces of the polarizers or the laminates each 
of which including a polarizer. and a phase difference plate, 
so that adhesive layers 8, 8 are formed on the respective 
surfaces of the polarizers or the laminates each of which 
including a polarizer and a phase difference plate. The 
thickness of thus formed adhesive layer is normally in a range 
of about 10 to 50|jjn, and preferably about 15 to 40jjiu. When 
the adhesive layers are formed in this range of thickness, the 
substrates and the polarizers or the laminates each of which 
including a polarizer and a phase difference plate can be 
adhered together with a necessary and sufficient adhesive 
strength, and, at the same time, since this adhesive layers 
8, 8 are transparent, the optical properties of liquid crystal 
device never be adversely influenced by the adhesive layers. 



[0051] The polarizer or the laminate including a 

polarizer and a phase difference plate having the adhesive 
layer 8 thus formed thereon is adhered under pressure on the 
outer surface of substrate 2. When the pressure-adhesion is 
performed, heating can be also applied if necessary. By such 
a pressure-adhesion, desirable adhesive strength can be 
realized between the pressure-sensitive adhesive composition 
for liquid crystal device, which comprises the liquid resin 
having a glass transition temperature not higher than 0°C and 
the acrylic polymer, the surface of substrate, and the surface 
of the polarizer (or the laminate including a polarizer and 
a phase difference plate) . The time required for the 
pressure-adhesion is e.g.. about 10 to 30 minutes at 50°C, under 
5 atoms. 

[0052] By using the pressure-sensitive adhesive 

composition for liquid crystal device according to the present 
invention in this manner, the polarizer or the laminate 
including a polarizer and a phase difference plate can be 
adhered on the surface of substrate with a desirable adhesive 
strength. And, at the same time, the gap owing to blistering 
is scarcely formed between the substrate and the polarizer or 
between the substrate and the laminate including a polarizer 
and a phase difference plate. Furthermore, even when the 
polarizer or the laminate including a polarizer and a phase 
difference plate is peeled off from the glass substrate, the 



adhesive never remains on the surface of glass substrate and 
the peeling operation never causes a damage to the glass 
substrate or the liquid crystal cell either. 

[0053] Moreover, in the liquid crystal device according 

to the present invention, since the adhesion between the 
substrate and the polarizer or the laminate including a 
polarizer and a phase difference plate is maintained stably 
for a long time period, the performance deterioration of liquid 
crystal device owing to improper adhesion between the substrate 
and the polarizer or the laminate including a polarizer and 
a phase difference plate can be effectively prevented. 
[0054] 

[Advantage of the invention]. In the pressure-sensitive 
adhesive composition for liquid crystal device according to 
the present invention, specified liquid resin as described 
above has been mixed. By employing this adhesive composition, 
it becomes possible to adhere the substrate and the polarizer 
or the laminate including a polarizer, and a phase difference 
plate together, with a necessary and sufficient adhesive 
strength for the environment in the practical use of liquid 
crystal devices . 

[0055] Furthermore, in the case this adhesive strength 

caused any trouble of adhesion in the manufacturing process 
of liquid crystal device, the adhesive composition can be 
peeled off without leaving the residue of adhesive on the 



substrate, and, in the peeling operation, the glass substrate 
or the liquid crystal cell is scarcely suffer a damage. 
[0056] As described heretofore, the pressure-sensitive 

adhesive composition for liquid crystal device according to 
the present invention can be peeled off in the manufacturing 
process, and yet, even when the liquid crystal device is used 
under high- temperature and high-humidity conditions, a 
trouble such as blistering or peeling scarcely occurs, that 
is, the liquid crystal device can be used for a long time period 
under severe conditions by employing such an adhesive. 
[0057] Moreover, in the liquid crystal device according 

to the present invention, the excellent adhesion between the 
glass substrate and the polarizer or the laminate including 
a polarizer and a phase difference plate is secured, and the 
excellent adhesion is maintained stably for a long time period, 
therefore, in the liquid crystal device according to the 
present invention, the excellent optical properties can be 
maintained for a long time period as well. 
[0058] 

[Examples] Hereinafter, the present invention will be 
described more in detail with referring to the examples of the 
present invention. However, the present invention should not 
be interpreted limitedly to those examples. 

[0059] 

[Example 1] 25 weight parts of 2-ethylhexyl acrylate, 43 



weight parts of n-butyl acrylate, 3 weight parts of styrene, 
20 weight parts of ethyl acrylate, 7 weight parts of acrylic 
acid, 2 weight parts of hydroxyethyl acrylate, 100 weight parts 
of ethyl acetate and 0.2 weight parts of 
azo-bis ( iso) butylonit rile were put into a reaction vessel. 
After replacing the air in the reaction vessel with nitrogen 

gas, the reaction liquid was heated up to 63°C with stirring 
in nitrogen atmosphere, and let the liquid react for 2 hours. 

[00 60] Separately, a solution, in which 0.05 weight parts 

of azo-bis ( iso) butyloni trile has been dissolved in 10 weight 
parts of ethyl acetate, was prepared. 10 weight parts of thus 
prepared ethyl acetate solution of azo-bis ( iso) butyloni trile 
was trickled down with taking time period of 2 hours, into the 
reaction liquid, which had been heated up to 63°C 

[0061] The reaction liquid was further heated up to 72°C, 

into which 10 weight parts of similarly prepared ethyl acetate 
solution of azo-bis ( iso ) butylonitrile was trickled down with 
taking time period of 4 hours. 

[0062] After above-described polymerization operations 

in 8 hours in total, 220 weight parts of the ethyl acetate 
solution of acrylic polymer was obtained. The concentration 
of the acrylic polymer in the ethyl acetate solution was 45 
weight% . 

[0063] Into 220 weight parts of the above reaction liquid 

(corresponding to 100 weight parts of acrylic polymer) , 15 



weight parts of a styrene liquid resin (styrene resm; glass 
transition temperature: -42°C, viscosity of 80% toluene 
solution at 25°C: 4 3 centi-poise, number average molecular 
weight: 250, trade name: Piccolastic A5, manufactured by 
Rika-Hercules Co., Ltd.) as a synthetic liquid resin, and 2 
weight parts of a poly-isocyanate compound (trade name: 
Colonate L, manufactured by Nippon Polyurethane Industry Co . , 
Ltd.) as a crosslinking agent were added and stirred well to 
obtain an adhesive composition according to the present 
invention. The mixture of above-mentioned liquid styrene 
resin and the acrylic polymer became transparent when dried 
up. 

[0064] The adhesive composition obtained as described 

above was coated on a polyester surface lubricant film and dried 
up (Dried thickness of the adhesive composition coating was 
25^in) . Then, the adhesive composition coated on the surface 
lubricant film was transferred onto a polarizer having a 
thickness of 0.20mm. After aging the polarizer for 7 days at 
a temperature of 23°C and relative humidity of 65%, the 
polarizer was adhered on a glass substrate by holding them 
together for 20 minutes under the pressure of 5 kg/cm 2 at 50°C. 
[0065] The adhesive strength between the polarizer and 

the glass substrate, which were adhered together as described 
above, was measured by a method conforming to JIS-Z-0237 and 
JIS-Z-0238, in terms of the initial adhesive strength (the 
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adhesive strength after holding for one hour at 23°C) . Another 
sample similarly prepared was held. for 10 hours at 80°C and 
was naturally cooled down to 23°C. After holding it for one 
hour at this temperature, the adhesive strength of it was 
measured. Smaller difference between those measurements 
indicates easiness of later peeling off, therefore smaller 
difference of adhesive strength is more desirable. Besides, 
at the same time when the adhesive strength was measured, the 
residue of adhesive (adhesive transfer) on the surface of glass 
substrate was also examined visually. 

[0066] Furthermore, still another sample similarly 

prepared was cut into dimensions of 20x30 cm 2 , adhered under 
the same conditions as above, and, after holding at 100°C x 
500 hours and at 60°C, 90% RH x 500 hours, occurrence of 
blistering and peeling was evaluated by visual observation. 
[0067] Results are shown in Table 1. Liquid crystal 

device, in which the polarizer prepared as described above was 
adhered on the surface thereof showed excellent properties. 
[0068] 

[Example 2] Instead of styrene liquid resin in Example 1, 10 
weight parts of xylene liquid resin (denatured 
xylene-f ormaldehyde resin; glass transition temperature': 
-31°C, viscosity of 80% toluene solution at 25°C: 73 centi-poise, 
number average molecular weight: 4 00, trade name: Nikanol L, 
manufactured by Mitsubishi Gas Chemical Co., Inc.) was used 



to obtain an adhesive composition according to the present 
invention, the other conditions being the same as Example 1. 
The mixture of above-mentioned liquid xylene resin and the 
acrylic polymer became transparent when dried up. 
[0069] For the adhesive composition manufactured as 

described above, its properties were evaluated similarly to 
Example 1. 
[0070] 

[Example 3] instead of liquid styrene resin in Example 1, 15 
weight parts of rosin liquid resin (rosin alcohol resin; glass 
transition temperature: -20°C, viscosity of 80% toluene 
solution at 25°C: 116 centi-poise, number average molecular 
weight: 275, tradename: Abitol, manufactured by Rika-Hercules 
Co. r Ltd. ) was used to obtain an adhesive composition according 
to the present invention, the other conditions being the same 
as Example 1. The mixture of above-mentioned rosin ester and 
the acrylic polymer became transparent when dried up. 
[0071] Results are shown in Table 1. For the adhesive 

composition manufactured as described above, its properties 
were evaluated similarly to Example 1 . 
[0072] Results are shown in Table 1. 

[0073] 

[Comparative example 1] The liquid styrene resin in Example 1 
was not used, but the amount of poly-isocyanate as a 
crosslinking agent was varied to 2 weight parts to obtain an 
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adhesive composition, the other conditions being the same as 
Example 1 . 

[0074] For. the adhesive composition manufactured as 

described above, its properties were evaluated similarly to 
Example 1. Results are shown in Table 1. 

[0075] 

[Comparative example k] Instead of liquid styrene resin in 
Example 1, 10 weight parts of styrene resin (a-methyl styrene 
resin; glass transition temperature: 36°C, solid having no 
fluidity at 25°C, number average molecular weight: 440, trade 
name: Kristalex 3085, manufactured by Rika-Hercules Co . , Ltd.) 
was used as a synthetic solid resin to obtain an adhesive 
composition, the other conditions being the same as Example 
1 . 
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[Brief description of drawings] 

[Fig. 1] Fig. 1 is a cross-sectional view showing an example 
of the liquid crystal device according to the present 
invention . 

[Description of reference symbols] 



1 Liquid crystal device ; 

2 Substrate; 

3 Liquid crystal material; 

4 Transparent electrode; 

5 Spacer; 

6 Sealing member; 

7, 7' Polarizer or laminate including a polarizer and a 

phase difference plate; and 

8 Adhesive layer. 
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J.AppLPolym-SrL 50, No,12, 2CXh Dec.1993, p2\ 35-20 
ISOLATION AND IDENTITY VERIFICATION OF 
POL YALKY LENS GLYCOLS IN YTKX RE515TANT 
HYDRAULIC FLUIDS TYPE C AND D U 
van Dam J;Daenens P;Busson R - LouvaLn.UniVersild 
Carholique ' 

A procedure to verify the identity of hydraulic fluids of type C and 
D U is described DiiTerent gel filtration systems (Fractogel TSK 
HW40, Fractogel TSK HW65, Fraciogel TSK HW55. Supcrdcx 
75. Superdcx 200) were tested to separate the constitutive 
components, e.g. glycol homopolyrncrs and copolymer* of 
ethylene oxide and propylene oxide. After fractionation of the 
mixture, IR and NMR spectroscopy were tried for their mixability 
in verifying the identity of Lho different constituents. The 
combination of aqueous gel filtration chromatography and IR 
spectroscopy was found suitable to separate and identify the 
different cornponcn.es. 6 refs. 
Copyquest order no. 0500149 
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J.Appl.Poly m.ScL 50. No, 1 2, 20th Dec. 1993, p.2193-5 

BEN'ZOPHENONE-C ONTAINING 

ViETHYLTHIOMETHYL PENDANT POLYlMLDES AS 

NEGATIVE ACTING PHOTOHESJSTS 

Wen- Yen Chiang: Wang- Ping Mci - Tatung Institute of 

Technology 

Four kind* of benzophenone-co n Lai ning poly 1m ides, c-ach of which 
carried a different amount or distribution of mcthyllhiomclhyl 
pendant gToup*, were applied as negative photoresists. 
Lithographic evaluation of these polyimides showed that the one 
with the most (three) mcthyllhiomeihyl groups in a repcotf ng unit 
on average, exhibited the highest sensluvity, the highest contrast 
vahjc ond the highest resolution capability. The optimum 
developing condition! of each of the polymers were determined. 
Contrast curve analysis indicated hifihex jenskj vity in the near UV 
region than the deep UV region. II refs. 
Copy-quest order no. 0300158 
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Machelen, 1993, 20 pupers. 12ins. 24/1/94. 6A7 
EUROPEAN TAPE AND LABEL CONFERENCE. 
Proceedings of a conference held Brussels, Z8th-30ch April 
1993 

Exxon Chemical Co. 

Twenty papers zddtzss a wide range Of themes, topics, and issues 
connected with the European tape and label sector. Marker studies 
arc provided for Europe, USA. Asia-Pacific and Japan, while other 
papers e* 3 mine processing and material developments, in this field. 
En v iron mem al concerns leniure widely, with several presentations 
devoted to aspects of ecologically beneficial production of 
adhesive lapes and labels. 
Cop)-auesi order no. 0500479 

R149235 

Kaucb.l Rcrina No.4, 1993, p.T.R-9 

USE OF NATURAL RUBBER PRODUCED IN VIETNAM 
IN COLD- AND HOT-CURJNC ADHESIVE 
COMPOSITIONS 

Nguyen Van Chicn;Gla£olev V A;Lyusova L R 

Russian - a study is described of Vietnam -produced natural 
rubbers CSV-5L (pole crepe) and CSV-B-l (smoYcd sheets), the 
properties of which were compared with thoscof Malaysian natural 
rubber R55-1. The c r fcct of lhc lime of plustirisntfon of the NR in 
a mill at 40C on (heir molecular mass and on the properties of 
adhesive compositions based on I he rubbers was sojdied. The 
adhesive composition consisted of \Q% solutions of the NR in 
Ncfms. into which a Lcikonai bonding agent or nitroso compound 
was introduced as an adhesion promoter. 1 he molecular mass of the 
rubbery, their gel content, cohesion strength and relative content of 
carbonyl groups (IR spectroscopy) were studied. The udhesion 
properties of the compositions were assessed from their ply 
separation resistance in specimens of standard formulation rubber 



based on butadienomcthylstyrene rubber. 6 refs. 
Copyquest order no. 0500493 
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PoIirn-Tvyor^Wiellt, 38. No,7, 1993. p327-9 
SYNTHESIS OP COPOLYMERS OF TERT-BUTYL 
METHACR YLATB AND HALOGEN A TED PHENYL 
METHaCRYLATES FOR TIXE PRODUCTION OF 
OPTICAL ADHESIYES WITH A I UGH REF3CA COVE 
rNDEX 

B ortoovuska-Bareia B ;Kovv rikki B ;StepniaJc S A - 
WorSO w Agricultural Unrversiiy 

Polish - The synthesis of lert-butyl iricih aery late at atmospheric 
pressure was carried oul Poiy(terl-butyl meahacrylate) and its 
copolymers with tribromophenyl melhacrylalc and 
pentachlofophenyl methacrylate were obtained by mass 
polymerisation as polemic] optical adhesJves. The refractive index 
of the two rypei Q ( copoWmen increased with increase in the 
content of triWomophcnyl roc tbacry tats of pcntachlorophcDyl 
mclhacrylato. 9 refs. Articles from this journal can be requested for 
translation by subscribers to tho Rapra produced Incemationai 
Polymer Science and Technology. 

Copyquest order no. 05005 J 8 t 
RJ492&7 

Polim»Twoirz,Wielk-38 l No.8-9, 1993. p.432-7 
UV-CURED POLYURETHANE*ACRYLIC 
< COMPOSITIONS AS PROTECTIVE COATINGS FOR 
OPTICAL WAVEGUIDES 

Podkosciuiny W;Tarasiuk B;Po<Ixosciclny W M - 
Lublin t Tcchnical University 

Polish - Studies are described relating to the optimisation of 
synthesis of U V-cured polyure thane- acrylic resins ond to their use 
b* protective coatings for waveguides. Commercial Polish 
oligocthcrols. tolylene diisocyanaie and hydroxyeihyl and 
hydroxypropyl methacrylates and hydroxyeihyl acrylate were used 
for the synthesis. Active diluents (butyl acrylate and 2-cthylhcxyl 
acrylnie or mixtures of these) and 
2,2-drm*lho*y^prttnylacetophenone as a photoiniciator werr 
introduced ioto the urethane-acrylic oligomers obtained, 
containing polymerisation-active double bonds, and the materials 
were subjected to UV irradlarlon in an oxygen- free atmosphere. IR 
spectra of the composition w*r» characterised, ond some 
physico-chemical ond mechanical properties before and after 
curing were determined. 15 refs. Articles from this journal can be 
requested for iransfcoion by subscribers to the Rapra [produced 
International Polymer Science and Technology. 
Copy quest order no. 0500533 

RJ49288 

Packaging 64, No.700, OcU993, p.l 9-10 
RECYCLING OF WASTE MILK POUCHES FOR THE 
DEVELOPMENT OF HOT-MELT ADHESXVES 
Rao B S;Sitararnam;Rohimkumar V> B - Indian Institute of 
Chemical Technology 

Ilol-meU adhesive compositions of waste PE milk pouches ond 
EVA were prepared. The effect of blend composition on softening 
poiais and on bond strengths with various metals was studied. 
These adhesives may find applications in low-demanding but 
high-value applications inch as book-binding, shoe manufacture 
and as adhesive support to heal shrinxablc plastics for cable 
ap plica lions, Low cost is an advantage. 4 rc/s. 
Copyquisi order no. 05006 13 

R1492S9 

J.Polym^ci,PoJym 1 Chem,3l, No. 13. Dec. 1993. p.3299-305 
SURFACE FIXATION OF POLYETHYLENE GLYCOL 
VIA PHOTODIMER1SATION OF CINNA MATE GROUP 
NAfcayama Y;Mot$urfoT - Japan. National Cardiovascular 
Center 

A method for fixation of hydrophilic layers on substrates is 
described. The method is based on photochemistry of the 
cinnomate group, which Is cnpable of inttrmoUcular dimeriMmon 
upon UV irrudiution. Two photorcecti vc polymer* verc 
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